Grain boundaries in polycrystalline oxygen ion conductors such as Y-stabilized ZrO 2 (YSZ) and doped CeO 2 are highly resistive at low and intermediate temperatures (<550 °C), which degrades the total ionic conductivity of the bulk material [1] [2] [3] . High resistivity relative to grain interiors is widely believed to be the result of an intrinsic space charge potential barrier which emanates from grain boundary cores several nanometers into grains, creating a region of charge carrier depletion-in this case oxygen vacancies [1, 2] . The magnitude of the potential barrier, and thus the width of the affected space charge zone are thought to be closely related to the atomic structure and elemental composition within nanometers of the boundary core. However, it is well known that there is significant diversity in the interfacial atomic structure of grain boundaries in a given material, and recent AC-STEM EELS measurements by our group suggest that there is also considerable variation in boundary core composition. Here, we employ AC-STEM imaging and nanospectroscopy to quantify elemental composition of grain boundaries in a series of Ca-doped cerias, and correlate these findings with electrical conductivity data.
Fig. A:
Background-subtracted EDX spectra acquired from Ca:Ce standard and 10 mol% Ca with highlighted integration windows. 
